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Preparation of liquid crystal modified epoxy resin and synergistic
enhancement in its thermal-mechanical properties
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Abstract: This research aims to synergistically enhance the thermal and mechanical properties of epoxy resin to cope with
the risk of insulation failure under long-term electrical-thermal-mechanical multi-field coupling conditions. Biphenyl liquid
crystal epoxy resin (BLCER) was introduced into the bisphenol A type epoxy resin (E-51) matrix, and liquid crystal-
modified epoxy resin was obtained through melt blending followed by curing. The thermal and mechanical properties of the
modified resin were tested, and the toughening and thermal conductivity modification mechanisms of BLCER on the resin
matrix were analyzed. The results show that the addition of BLCER can enhance the thermal stability and thermal
conductivity of the modified resin. When the mass fraction of BLCER reaches 20%, the thermal conductivity of the
modified resin increases to 0.382 W/(m-K), which is 2.26 times higher than that of pure E-51. The mechanical properties of
the material increase with the content of BLCER. When the mass fraction of BLCER reaches 20%, the tensile and flexural
strengths of the modified resin reach 90 MPa and 120.9 MPa, respectively, and the impact strength reaches 40.1 kJ/m?
which are significantly higher than those of pure epoxy resin.
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Fig.1 POM diagrams of modified resins at
different BLCER contents
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Fig.8 Schematic diagram of heat transfer in modified resin
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